IFFERENCES in type (mutton conformation) and condition (degree of fatness) are generally considered to be responsible for differences in the price per pound when range lambs are sold on the market. Since these traits are most evident when the first culling of lambs occurs soon after weaning, it seems probable that they receive considerable emphasis in most sheep breeding enterprises. Despite the evident importance which seems to be attached to these traits, little reliable information concerning them is available.
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Estimates of heritability for type and condition as evaluated by scoring are presented in this study. Some knowledge of heritability is useful to the breeder in estimating how rapidly progress can be made in selecting for a trait, in deciding how much emphasis should be given different traits, and in choosing an efficient breeding system.
Data and Methods
The data used in this study were taken in i94~ and I942 as a routine part of the breeding program of the Western Sheep Breeding Laboratory, Dubois, Idaho. The lambs were born in April and May, herded with their dams on sagebrush-grass range until about July i, when they were trailed to the high summer range in the Targhee National Forest. Practically no culling took place before weaning in August. Complete records were available for 2183 lambs and for 892 of their dams.
A committee of two or three experienced animal husbandmen working independently scored each lamb for type soon after weaning. Lambs considered as having most satisfactory market type were given a score of and those having least satisfactory type a score of 5-Fifteen scoring units were obtained by assigning plus or minus values to lambs considered as being slightly above or below an exact unit. The average type scores of the committee were used in the analysis. An additional man, by feeling along the back and ribs of each lamb, estimated the degree of fatness and assigned scores for condition. Scores for type and condition were adjusted for environmental factors (sex, age of dam, type of birth and rearing, age at weaning and percent inbreeding) according to the differences found in these same data by Hazel and Terrill (I945) .
Some of the lambs born in both I94x and ~94~ were produced in inbred lines and others by top-crossing inbred sires to noninbred ewes. Hence the records were separated according to year of birth and system of mating and analyzed as 4 separate groups. Since inbreeding changes both the half-sib correlation and the intra-sire regression of offspring on dam as compared with those expected in random-bred populations, estimates of heritability were calculated according to the formulas given by Hazel and Terrill (z945a) . Whereas in noninbred samples the half-sib correlation is multiplied by 4 f'= 0.053 f ~ 0 9 000 * Signifies probability of chance occurrence <,o5 9 ** Signifies probability of chance occurrence <.or.
and the intra-sire regression of offspring on dam by =, these factors must be modified by the inbreeding of the parents (f') and offspring (f) in samples from inbred lines or from top-crosses by inbred sires. The correct factors for the half-sib correlation are 4 and 4 z +f' +6f z +f' ' while those for the intra-sire regression are and ~, respectively, for the two latter z q-f'--~.f mating systems 9 An additional correction, unimportant in the present data, may be necessary for inbred lines at higher levels of inbreeding. o.~ el
Results and Discussion Table i shows the analyses of variance for the type and condition scores of the 9,18 3 lambs; while the variance and covariance analyses of the scores for the 899` dams and offspring are given in table 9`.
A comparison of the mean squares for between sires with those for within sires in table i indicates that there is a marked tendency for lambs by the same sire to receive similar type scores in the inbred lines but not in the top-cross groups. Some inequality in this respect is consistent with the presumed effect of the two mating systems and with the greater number of offspring per sire (k) in the inbred lines. The analysis of the dam's type scores (table 9`) shows that the mean squares for between sires are also considerably greater than those for within sires for the inbred lines but not for the top-cross groups. This also is consistent with the assortment of related ewes into the inbred lines and with the random assortment of noninbred ewes into the top-cross groups. These differences appear to be somewhat larger than they should be if the inbreeding and the larger number of offspring per sire in the inbred lines were the sole causes.
Estimates of heritability for type score, calculated from table I by the half.sib method and from table 9` by the intra-sire regression method, are shown in table 3. Although considerable variation exists between some of the 8 estimates, no two of them differ by more than twice the standard error of their difference. The 4 estimates by the half-sib method average o.I59` and those by the intra-sire regression method o.o68. Although it seems logi, cal that negative estimates are the result of sampling errors, the evidence they provide is as valid as that from the larger positive estimates, which in turn may be due to positive sampling fluctuations. The weighted average for the two methods, representing the combined information from all the data relative to the heritability of type score, is o.I 3 -o.o4.
Estimates of heritability for condition score, given in table 4, were calculated from the data in tables i and 2 in the same manner as those for type score. The estimates made by the intra-sire regression method are higher than those made by the half-sib method, whereas with type score the reverse was true in 3 of the 4 groups. The 8 estimates for condition score range from --o.I92 to 0.204 and thus are not quite as variable as those for type score. Although there is only one negative estimate, most of the others are somewhat smaller than those for type score, the weighted average for the heritability of condition score being 0.04 _+ o.o3. The chief findings of this study are that scores for type (mutton conformation) and condition (degree of fatness) are about I3 --b 4 percent and 4 + 3 percent heritable, respectively, in range Rambouillet lambs. The general applicability of these estimates cannot be ascertained until additional studies are conducted under other conditions. McMahon (I943) gave estimates of I5 and I3 percent, respectively, for the heritability of "breed type" and "fleshing." These traits appear to be generally comparable to the type and condition of the present study. Terrill and Hazel (I943) reported an estimate of i2 percent for the heritability of type score in range Rambouillet yearling ewes. Thus the few studies which have been made are consistent in ranking the heritability of both type and condition low.
Both type and condition can be influenced within wide limits by nutrition and other environmental factors. Mutton conformation in particular is the result of so complex a system of simpler traits which interact with each other (so far as their ultimate effect upon type of the individual animal is concerned) that no system of linear measurements has yet been devised to replace the animal husbandman's subjective method of comparing an/-reals with a mental standard or ideal and scoring or ranking them accordingly. Because symmetry, particularly balance and style, play an important role in the evaluation of type, extremity in one or two respects may cause a low score in one case and a high score in another. This was pointed out by Stonaker and Lush (i94~) in discussing the heritability of conformation in swine. They suggested that selection for conformation was comparable with selection for an intermediate in many visible characteristics, the limitations of which have been studied by Wright (i93~) .
If heritabilities of type and condition are actually as low in the breed as a whole as they appear to be in the population studied here, phenotypic selection alone will be almost impotent in promoting an appreciable rate of genetic improvement. The heritability of type, and particularly of condition, is so low that progeny testing will lead to a more rapid (but still very slow) rate of improvement than phenotypic selection (Dickerson and Hazel, I944) . Progress would be more rapid if most of the total culling done for type and condition were deferred until progeny test information were available. This would leave greater latitude in culling on individual performance for the more highly hereditary traits, where the information is more truly representative of actual breeding value than it is for type and condition. The effectiveness of the program probably could be increased by recurrent inbreeding and outcrossing (Lush, Since the ultimate purpose of all livestock breeding is to attain the maximum rate of improvement in general economic efficiency, the emphasis given each trait in selecting breeding animals should depend upon its economic importance as well as upon its heritability. The present study contains no information on the value of type and condition in reflecting price per pound when lambs are marketed. Winters (1944) reported that quality of lambs, presumably including type and condition, was the least important of several factors in influencing economic returns per ewe. Hazel and Terrill (i94~a) found that the heritability of weaning weight and staple length was about 30 and 4o percent, respectively. Since type and condition appear to rank low in boJ:h relative economic importance and heritability, much of the emphasis given them in selecting breeding animals might more wisely" be directed toward the improvement of growth rate, wool production, and lamb production of ewes.
Because of the wide divergence in type and fleshing ability among the various breeds of sheep, it was thought that these traits might be highly hereditary. While isolation by breeds, inbreeding, and persistent selections might be expected to gradually reduce intra-breed genetic diversity, this reduction should have been more rapid in breeds developed primarily for mutton production than in those where the major emphasis was given wool production. Studies now under way on the recently developed dual purpose breeds of sheep may provide an answer to some of these questions.
Summary
Estimates of the heritability of type (mutton conformation) and condition (degree of fatness) were made from the half-sib correlations and intrasire regressions of offspring on dam from data on ~x83 range lambs and 89~ dam-offspring pairs.
The average of 8 estimates indicated that the heritability of type was about x3 + 4 percent, while that for condition was about 4 -+ 3 percent.
The best methods of selecting and breeding for traits with such low heritability are discussed. Because other traits are more highly heritable and more important for total production in sheep, it seems that type and condition should receive relatively less emphasis, than is given in present practice, in a sound breeding program directed toward the improvement of sheep.
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